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57 ABSTRACT 
An electric metallurgical furnace in which at least one 
row of the bricks that adjoin the annular flange the 
outer edge is displaced outwardly with respect to that 
of the bricks and the rows adjoining the annular flange 
are pressed by the flange on to the rows below. 

10 Claims, 3 Drawing Figures 
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METALLURGICAL FURNACE IN PARTICULAR 
AN ELECTRIC ARC FURNACE 

The invention relates to a metallurgical furnace, in 
particular an electric arc furnace. 
A furnace of this kind is disclosed in DAS No. 2631 

982 or DOS No 28 24 821. In furnaces of this kind, the 
masonry in the upper region of the wall is replaced by 
an annular water cooling box or water cooling boxes 
which are in the form of segments of a ring, and which 
are protected on the side which faces towards the inte 
rior of the furnace, by a layer of refractory material. 
Leakage water which runs out into the shrinkage gap 
between the water cooling boxes and the refractory 
protective coating is collected by the annular flange 
which is of a suitable configuration for this purpose, 
below the water cooling box, and conducted out 
wardly. In order to be able better to perform this func 
tion and in order to increase the volume of the furnace, 
the wall of the water cooling box or boxes, which is 
towards the interior of the furnace, is displaced out 
wardly with respect to the inside wall surface, which is 
towards the interior of the furnace, of the refractory 
bricks or blocks which are disposed at a lower level. 

It has been found that, when using water cooling 
boxes which are displaced outwardly for the above 
indicated reasons, the refractory bricks or blocks of the 
rows which are disposed below and adjoining the water 
cooling boxes can no longer be held in position and 
cooled to the desired extent, so that increased wear and, 
frequently, failure of bricks, occurs at that point. This 
has been found to happen particularly in a furnace in 
which the water cooling boxes are displaced outwardly 
at least to such an extent that their wall surface which 
faces inwardly of the furnace is approximately aligned 
with the outside wall surface of the botton vessel por 
tion of the furnace, which is disposed at a lower level. 
An object of the present invention, in a furnace of the 

above-indicated kind, is to ensure good keying or an 
choring of the rows of refractory bricks or blocks, 
which are disposed below and adjoining the water cool 
ing box. At the same time, the invention seeks to permit 
heat to be conducted away from the bricks or blocks by 
way of the keying. 

In the structure according to the present invention, 
the upper rows of bricks or blocks are either displaced 
outwardly or are extended in the radial direction of the 
furnace so that they can be held in position or keyed by 
the annular flange which serves to collect and carry 
away leakage water. This not only provides an im 
proved anchoring action in respect of the bricks, but 
also substantially improves the heat transfer between 
the bricks and from the uppermost row of bricks to the 
annular flange. By virtue of water cooling of the annu 
lar flange and a reinforcing structure which adjoins the 
annular flange therebelow, the upper rows of bricks or 
blocks can also be cooled to such a good extent that the 
amount of wear is substantially reduced. 
The invention is described in greater detail hereinaf. 

ter by means of two embodiments, with reference to 
three figures of drawings in which: 
FIG. 1 shows a view of a furnace according to the 

invention in radial section along line I-I in FIG. 2, 
FIG. 2 shows a view in section taken along line II-II 

in FIG. 1, and 
FIG. 3 shows a view of a further embodiment in 

cross-section corresponding to FG, 2. 
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2 
The furnace vessel of an electric arc furnace, which is 

shown in diagrammatic form in radial section in FIGS. 
and 2, with part in axial section, includes a tub-like or 

trough-like bottom vessel 1 of refractory bricks, and, at 
a height which is above the maximum level 3 of molten 
material, a multiplicity of water cooling boxes 7/1, 
17/2 . . . .7/n which are in the form of sectors of a 
hollow ring and which are each provided with connect 
ing means 6 and 7 for the separate supply of cooling 
water from the ring conduits 25 and 22 shown in FIG. 
2. Of the connecting means 6 which are disposed above 
the cross-sectional plane shown in FIG. 1, only one 
such connecting means 6 is indicated in broken line. The 
surface of the water cooling boxes, which faces in 
wardly of the furnace, is provided with projections (not 
shown) which on the one hand hold in position a refrac 
tory material 8 which is applied thereto beforehand and 
which on the other hand collect splashes or spatters of 
slag or dross which run down in the event of local 
damage to the refractory material, in order thereby to 
re-form a refractory protective layer. In order to en 
sure, when water issues from the water cooling boxes, 
that the water cannot penetrate into the region of the 
molten bath, the construction has a flange 14 which is of 
a channel-like configuration, as shown in FIG. 2; in 
addition, the wall of the water cooling boxes 17, which 
faces inwardly of the furnace, is displaced outwardly 
with respect to the inside wall surface of the bottom 
vessel portion of the furnace, which is at a lower level. 
In the embodiment illustrated, the inside wall of the 
water cooling boxes is displaced outwardly to such an 
extent that it is approximately aligned with the outside 
wall surface of the furnace vessel disposed therebelow. 
In the event of a leak on the side of the water cooling 
boxes which faces inwardly of the furnace, the water 
which flows down below the refractory material 8 and 
which would wet the cladding of the bottom vessel 
portion and which would result in the danger of an 
explosion is collected by the channel-like flange 14 and 
conducted outwardly. The flange is protected from the 
direct effect of heat, by refractory material AA. The 
electrodes of the electric arc furnace are denoted by 
reference numeral 10 in FIG. E. 

In order to provide a better anchoring action and in 
order to improve the cooling effect, in the furnace of 
this kind, the top two rows 3A of the refractory bricks 
are displaced outwardly and are pressed by the annular 
flange 24 on to the rows 32 therebelow of refractory 
bricks. For this purpose, the annular flange 14 must 
overlap the row 31 of bricks by a certain minimum 
dimension and it is also necessary to ensure that there is 
a sufficient bearing area in respect of the row 31 of 
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bricks on the row 32. The rows of bricks are held in 
position by the annular flange i4, and they can also be 
keyed in place by further bricks. This not only ensures 
a good anchoring action in respect of the rows 31 of 
bricks and also the rows 32 therebelow, but also im 
proves the transfer of heat to the annular flange. Instead 
of displacing the rows 32 of bricks outwardly, in those 
rows the bricks can also be extended in the radial direc 
tion of the furnace, as shown in broken lines at 38 in 
FIG. 2. The important factor is that the outer edge of 
the rows 31 which adjoin the annular flange 14 is dis 
placed outwardly with respect to the outer edge of the 
rows 32 of bricks therebelow. 

In the illustrated preferred embodiment of the inven 
tion, the annular flange 24 is part of a cage-like support 
structure 16, which is supported on a support flange 5 
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of the bottom vessel portion of the furnace, for support 
ing the water cooling boxes 17 which are in the form of 
sectors of a hollow ring. The annular flange 14 is also 
stiffened by a reinforcing structure 33. In the embodi 
ment illustrated, the reinforcing structure is in the form 
of a box profile which is delimited partly by the annular 
flange 14 and partly by an annular flange 34 which, like 
the annular flange 14, also projects towards the interior 
of the furnace, thus forming a U-shaped member 35 
which accommodates the rows 31 of bricks. The box 
profile 33 includes cooling water passages 36 and 37, 

10 

thereby ensuring good cooling for the annular flange 14 
and the entire reinforcing structure of the annular 
flange. As the rows 31 of bricks are fixedly gripped in 
the reinforcing structure and adjoin the water-carrier 
passages, this arrangement provides for very good cool 
ing of the rows 31 of bricks, in particular if the bricks 
comprise refractory material of good heat conductivity 
such as carbon magnesite or graphite. This means that 
the amount of wear of such bricks can be substantially 
reduced. 
As, in the preferred embodiment shown in FIG. 2, the 

rows 31 of bricks are held within a U-shaped configura 
tion, these rows of bricks can be associated with the 
support structure 16, in the manufacture of the furnace 
wall, that is to say, the support structure for the water 
cooling boxes can be pre-fabricated with rows 31 of 
bricks already installed and keyed therein, and can then 
be fitted on to the rows 32 of bricks of the bottom vessel 
portion of the furnace. This makes it possible to arrive 
at the optimum conditions in regard to the rows 31 of 
bricks being gripped in position and in regard to the 
transfer of heat to the annular flange 14 and to the rein 
forcing structure of the annular flange. 

Instead of bricks such as carbon magnesite bricks 
which have a good level of heat conductivity, it is also 
possible to use blocks such as graphite blocks to form 
the rows 31. Generally, the number of rows of bricks or 
blocks will be between 1 and 4. 
The embodiment described above was described with 

reference to an electric arc furnace as the arrangement 
according to the invention is of particular significance 
in that connection, due to the high loadings produced 
by the electric arcs. However, the features of the inven 
tion can be used generally in metallurgical furnaces, in 
particular in hearth-type furnaces. 

In the construction shown in FIG. 3, a cooling water 
passage 39 is associated with the limb, which adjoins the 
row 31 of bricks, of the angular flange 14a. The flange 
14a is pressed downwardly against the row 31 of bricks 
either by way of the support structure 16 or by being 
clamped together with the support flange 15a by way of 
fixing means (not shown), thereby providing for inten 
sive cooling of the bricks of the row 31. Water cooling 
passages 36 and 37 as shown in FIG. 2 can additionally 
be provided. 
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4. 
I claim: 
1. A metallurgical furnace having a wall lining com 

prising rows, which are disposed one above the other, 
of refractory bricks in a lower region thereof and at 
least one water cooling box in an upper region of the 
wall, the water cooling box being displaced outwardly 
with respect to the inside wall surface of the bricks, 
which is towards the interior of the furnace, and also 
having an annular flange between the water cooling box 
and the bricks for receiving and conducting outwardly 
leakage water from the water cooling box, character 
ized in that, at least in respect of one row of the bricks 
which adjoin the annular flange, the outer edge is dis 
placed outwardly with respect to that of the bricks 
therebelow, and the rows adjoining the annular flange 
are pressed by the flange on to the rows therebelow. 

2. A furnace according to claim 1 characterised in 
that the annular flange is part of a cage-like support 
structure for the water cooling box, the support struc 
ture being supported on a bottom vessel portion of the 
furnace, and the annular flange itself is reinforced by a 
reinforcing structure. 

3. A furnace according to claim 2 characterised in 
that the reinforcing structure includes at least one per 
pendicular reinforcing rib which extends in the periph 
eral direction of the furnace and which adjoins the row 
of bricks, whose outer edge is displaced outwardly. 

4. A furnace according to claim 2 or claim 3 charac 
terised in that the row of bricks whose outer edge is 
displaced outwardly is held within a U-shaped member 
which is partly formed by the annular flange. 

5. A furnace according to one of claims 2 or 3 charac 
terised in that the reinforcing structure is provided by a 
box profile which is partly formed by the annular 
flange. 

6. A furnace according to claim 1 characterised in 
that cooling water passages are associated with the 
annular flange and a reinforcing structure provided for 
the annular flange. 

7. A furnace according to claim 5 characterised in 
that the box profile contains the cooling water passages. 

8. A furnace according to one of claims 1, 3 or 6 
characterised in that the row of bricks whose outer edge 
is displaced outwardly are of greater length, in the 
radial direction of the furnace, than the bricks therebe 
low. 

9. A furnace according to one of claims 1 to 3 or 6 
characterized in that the material for the bricks whose 
outer edge is displaced outwardly is a refractory mate 
rial which has good heat conductivity. 

10. A furnace according to one of claims 1 to 3 cha 
racterised in that the cross-section of the annular flange 
is of an angular configuration and a cooling water pas 
sage is associated at least with a limb portion which 
adjoins the row of bricks. 
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